Introduction
Many parts in engineering rotate around fixed axes. But, there are some elements that rotate around moveable axes. The dynamics of motion of such elements is a very old engineering problem but it is actual nowadays. That is because rotors are the basic elements in numerous of machines.
There are many research results and discoveries of new nonlinear phenomena and of stationary and non stationary vibration regimes with different kinetic parameters of the dynamical system. But, many researches pay attention to this problem again.(see Refs. [6] [7] [8] [9] [10] , [11] [12] and [14] [15] [16] [17] [18] ). There are new numerical and experimental methods that help us discover the properties of nonlinear dynamics.
In References [1] [2] [3] applications of basic methods of theory of Liapunov on stability of nonlinear oscillations that especially talk about the method of phase plane and phase trajectories and singularities in researching qualitative properties of nonlinear dynamics are presented. It may be considered phase portrait with singularity structure that gives nonlinear dynamics properties and phenomena of system in phase plane. Therefore it is very important to study the structure of phase portraits, their stability and their transformations and transformations of phase trajectories. In References [6] [7] [8] [9] [10] , [12] and [14] [15] [16] [17] [18] nonlinear dynamics of rotors, coupled rotors, like planetary reductor and gyro-rotors were studied. 1 To whom any correspondence should be addressed. First author defines the theorem of trigger of coupled singularities and homoclinic orbits shaped by number eight in References [5] and [13] . Some researchers [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] implicated these theorems and the existence of homoclinic orbits and their transformation shaped by number eight. Phase portraits are constructed here and considered the phenomena of transformations of homoclinic orbits, their disintegration, appearance and disappearance of homoclinic orbits shaped by number eight, like trigger of coupled singularities. The influence of mass disbalances of a car at nonlinear dynamic properties are presented in [8] . The Control in Nonlinear Dynamical Systems with Triggers of a Coupled Singularities is presented in Reference [4] .
The model of the gyro-rotor system and basic equations
Here we presented eccentric disc (eccentricity is e), with mass and radius m r which is inclined to the axes of its own rotation by the angle β. ϕ are generalized coordinates in case when we investigate system with two degrees of freedom. In this case 1 ϕ is generalized coordinate. The second angle 2 ϕ is a rheonomic coordinate which is defined by a time function. The tensor matrix of mass inertia moments of eccentric disc in a relation to the point O, (this point is cross section of rotor support axis and a plane which contains the support shaft axis and that is perpendicular to rotor shaft axis as it can be seen in Fig.1a*) ,in the system coordinate axes coupled with support:
where are the mass inertia moments of disc for moveable axes and is the coordinate system.
The angular momentum of the system is
Using the theorem of angular momentum derivative we obtain the differential vector equation of the rotation around the rotor shaft in case when the support shaft is vertical and the rotor shaft is horizontal and when they are without intersection in a form: 
The angular velocity of the rotor in moveable system , which is rigidly connected with the moving shaft of the gyrorotor, is: 
We use the following notation: 
When the rotor is eccentrically positioned disc, the coefficients in differential equation (5) (9) and it is the energy integral because the conservative system is analyzed [19] [20] 
This equation (7) is well known as simple oscillation:
, where are: 
It is nonhomogenus second order linear differential equation, "own" -eigen frequency and "intensity of force" h, which involve such motion depend on system characteristics and on initial conditions [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . Here, the influence of initial conditions on frequency is presented.
. The frequency can be positive, but it can be negative, too. For some values of parameters . We have some graphic solutions of it. In the case when the dynamic relative equilibrium position is defined by 102 ϕ the relative equilibrium position is unstable and the motion around that position may be defined as the sum of homogenous and particular solution but as it can be seen the motion is not periodic. In this paper research results of influence of eccentricity and angle of inclination at nonlinear dynamics of gyro-rotor are presented. Also, by using equations of phase trajectories some properties of nonlinearity are investigated. We were analyzed homoclinic orbits and their transformation shaped by number eight, their appearance and disappearance by changing some parameters of system. We used MathCad program for drawing families of phase portraits.
Concluding remarks

